Surfactant micelles containing protoporphyrin IX as models of primitive photocatalytic systems: a spectral study.
Micelles of various surfactants containing protoporphyrin IX (PPIX) have been studied as models of primitive membrane-like photocatalytic systems. Spectral characteristics (absorption spectra, fluorescence emission and excitation spectra, fluorescence quantum yields and lifetimes) have been measured to indicate specific interactions of PPIX molecules with the micelles. Two types of PPIX aggregates are probably formed in water: non-fluorescent clusters corresponding to the absorption peak at 642-648 nm and fluorescent friable dimers with strong solute-solvent interactions corresponding to the absorption peak at 618 nm. The aggregates are solubilized by the micelles, which results in an increase of the fluorescence quantum yield (and thus in the increase of the PPIX sensitizing ability). Solubilization of PPIX molecules by SDS-micelles is enhanced by the partial neutralization of the negative surface charge of the micelles. Neutral Triton X-100 micelles solubilize PPIX much better than SDS particles; however, some of the clusters formed in the bulk aqueous phase of the detergent-water system remain aggregated in the crown of the micelle. The positively charged CTAB micelles have been shown to provide the best solubilization of PPIX accompanied by the highest increase of its emitting activity. The results are discussed in terms of the possible role of PPIX-containing membraneous systems in primitive photosynthesis.